Though negative phenomena like motor inhibition, blindness or aphasia are described as an ictal manifestation of seizures, ictal deafness has not been reported so far.
INTRODUCTION
An epileptic seizure, by definition, indicates a positive electrical phenomenon. Inhibitory seizures, though well described, are rare. These may manifest as inhibitory motor seizures 1 , aphasic seizures 2 , epileptic negative myoclonus 3 , brief focal atonia 4 and some others. Deafness, however, has not yet been reported as an ictal phenomenon. The interesting phenomenon of an inability to hear during a seizure was observed in three patients. These cases are presented in this paper.
CASE REPORTS Case 1
A, a 22-year-old right-handed male had had seizures for 5.5 years. His initial three attacks were characterized by deviation of the angle of his mouth to the right, followed, within a few seconds, by loss of consciousness, uprolling of his eyes and clonic movements of all four limbs for about 4-5 minutes. Postictally he used to remain drowsy for about 30 minutes. After that, even on regaining full consciousness, he was unable to understand or follow verbal commands. Spontaneous speech was normal during that period. He was put on phenytoin 300 mg daily. There was no recurrence of seizure for the next 7 months. Five months before the present report, even with good drug compliance, he started having right focal motor seizures. Each attack would start with the inability to hear in both ears for about 10-15 seconds. This was followed by clonic movements of the right half of his face spreading to the whole of the right half of his body. These attacks would last for 4-5 minutes. During this whole ictal period deafness in both ears would continue and last for 1 hour postictally. According to his mother, who witnessed such attacks, he used to remain fully conscious during the whole attack complaining of the inability to hear any sound. These attacks became more frequent, recurring 3-4 times a day. There was no associated headache or vomiting before, during or after † Reprint request to: Dr D. Ghosh, MD, Clinical Fellow, Peditric Neurology, Cleveland Clinic Foundation, Cleveland, Ohio, USA. Blood biochemistry and haematology were normal. Audiometry revealed normal hearing in both ears in the interictal period. Brainstem evoked responses from both ears were normal. Plain and contrast-enhanced CT head scans showed a calcific dot lesion at the junction of the left parietal and the temporal cortex (Fig. 1 ). There was another calcified dot found in the high right parietal area. No enhancement was seen. EEG showed occasional sharp and slow waves in the left temporoparietal regions. Focal slowing of larger amplitude was seen in the same area. His phenytoin dose was increased to 400 mg daily. He had been seizure free for more than 9 months at the last follow-up. Case 2 D, a 17-year-old right-handed male started having seizures 2 months before presentation. His seizures would start with vertigo. Concomitantly he used to complain of diminished hearing in his right ear. After a few seconds he would stare ahead, show a tendency to stagger to either side and display poor responsiveness. These phenomena would be followed by a motor automatism of falling to the ground, standing immediately and then walking a few steps. This cycle of falling, standing and walking would be repeated three times in a stereotyped manner. The whole attack lasted for 2-3 minutes. There was no history to suggest secondary generalization of the seizures. These attacks were occuring almost daily without any significant postictal deficits. There was no history of headache, vomiting, ear discharge, tinnitus or hearing deficits between the attacks. Past history was noncontributory. No one in the family had epilepsy.
His general physical and systemic examinations were normal. Neurological examination revealed normal mental functions, language and cranial nerves. Motor and sensory examinations were also within normal limits. Bilateral audiometry and brainstem auditory evoked responses were normal. Plain and contrast-enhanced CT head scans were normal. An interictal EEG showed a sharp wave focus in the left temporal area (Fig. 2) . At times sharp and slow wave complexes were seen in the same area. He was put on carbamazepine 200 mg three times a day. No seizure recurred over the next 6 months of follow-up. Case 3 R, a 10-year-old right-handed boy, presented with seizures characterized by weakness of his right lower extremity with or without clonic movements in the same leg. Simultaneously, he used to complain of complete deafness in both the ears, unable to perceive any sound. The seizures were witnessed by both parents. The whole attack used to last from 5-10 minutes. He experienced a total of 10 attacks in 10 days before evaluation. He remembered ictal events vividly. A left temporal headache used to start 1 hour before seizure onset and continued for 1 or 2 hours postictally.
On examination, in between seizures, no abnormality could be found in his mental status, hearing or fundal examination. Motor and sensory examination was unremarkable. Audiometry was normal in both ears. A contrast-enhanced CT head scan showed a large ring enhancing lesion in the left parietal area which extended to the adjoining temporal and occipital cortex (Fig. 3 ). An interictal EEG showed focal arrhythmic delta activity in the same area. The seizures were controlled with 15 mg kg −1 carbamazepine per day. 
DISCUSSION
Seizures usually lead to positive phenomena but sometimes they produce inhibition leading to negative phenomena. Inhibitory seizures of various types have been described in the literature. For example, seizures may start with an inability to speak due to involvement of the motor speech area 2 . Similarly, if there is seizure discharge from the posterior part of the dominant temporal lobe, patients may not comprehend verbal speech thereby manifesting a transient sensory aphasia. Somatic inhibitory seizures have been described by many workers [2] [3] [4] . These seizures are separate entities and should be differentiated from transient ischemic attacks (TIA). They respond to anticonvulsant treatment 5 . Fisher described the criteria to identify a paralysis as ictal 6 . Tinuper et al. 7 described the EEG correlation of ictal paralysis. Negative myoclonus during epileptic discharges has also been described 3, 8 . Brief focal atonia has been observed as a brief or frequent dropping of one arm, lasting for 100-500 mseconds, when patients are asked to keep both arms outstretched. It corresponds to discharges from the contralateral centrotemporoparietal region 4, 9 .
In the light of the above observations, we can analyse on three described cases. In the first case, the patient had initial attacks of right focal motor seizures with secondary generalization. Those attacks were controlled with phenytoin until breakthrough seizures brought him to the hospital. His recent attacks started with deafness in both ears which would last for an hour after cessation of his motor convulsion. It can be inferred that the patient had ictal deafness as the first manifestation of his seizure with an intact sensorium and ability to speak. 'Pure word deafness', a form of sensory aphasia could be ruled out as he could not hear any sound at all. Interictal EEG showed discharges from the left temporal area. The CT scan showed a calcified lesion in the left temporoparietal cortex. Another aspect of this case worth discussing is the bilateral deafness as seizure manifestation with an unilateral lesion in the left hemisphere (dominant). An acute lesion in the dominant hemispherere may rarely produce transient bihemispheric dysfunction, e.g. bilateral blindness due to a left occipital infarct. The second case displayed partial seizures arising from the left temporal area followed by progression to a complex partial seizure. The deafness present at the beginning of ictus is yet another example of ictal deafness. The third case had both deafness and motor inhibition as an ictal event. A combination of two different types of inhibitory ictal phenomena in the same patient has not previously been described. He also had bilateral deafness during seizures due to a left hemispheric lesion in the parietotemporal area.
In all three reported cases of ictal deafness the seizure focus was in the left posterior temporal area adjacent to the parietal cortex. The primary auditory cortex is located near the same area. If a seizure arises from the areas around the primary auditory cortex, there may be some inhibitory influence over the primary dominant auditory cortex. This phenomenon may be responsible for cortical deafness. A similar mechanism has been postulated for inhibitory motor seizures 1 . Persistent depolarization in the central area of electrical excitation may be responsible for depolarization injury and thereby dysfunction of an area 1 . The other explanation may stem from the fact that some neurotransmitters like GABA have a dual action of both inhibition and excitation. This may explain both positive and negative phenomena during seizure activity 10 .
CONCLUSION
Deafness may be an ictal phenomenon. The epileptic focus may be in or around the primary auditory cor-tex. Seizures arising from the dominant hemisphere may cause bilateral deafness, by excitation of some area near the primary auditory cortex which may have a negative influence over reception of sound waves in the primary auditory cortex. Or, may possibly be an expression of the dual action of a neurotransmitter like GABA, which produces inhibition in one area and excitation in another.
